AT2 receptor stimulation inhibits phosphate-induced vascular calcification.
Vascular calcification is a common finding in atherosclerosis and in patients with chronic kidney disease. The renin-angiotensin system plays a role in the pathogenesis of cardiovascular remodeling. Here, we examined the hypothesis that angiotensin II type 2 receptor (AT2) stimulation has inhibitory effects on phosphate-induced vascular calcification. In vivo, calcification of the thoracic aorta induced by an adenine and high-phosphate diet was markedly attenuated in smooth muscle cell-specific AT2-overexpressing mice (smAT2-Tg) compared with wild-type and AT2-knockout mice (AT2KO). Similarly, mRNA levels of relevant osteogenic and vascular smooth muscle cell marker genes were unchanged in smAT2-Tg mice, while their expression was significantly altered in wild-type mice in response to high dietary phosphate. Ex vivo, sections of thoracic aorta were cultured in media supplemented with inorganic phosphate. Aortic rings from smAT2-Tg mice showed less vascular calcification compared with those from wild-type mice. In vitro, calcium deposition induced by high-phosphate media was markedly attenuated in primary vascular smooth muscle cells derived from smAT2-Tg mice compared with the two other mouse groups. To assess the underlying mechanism, we investigated the effect of PPAR-γ, which we previously reported as one of the possible downstream effectors of AT2 stimulation. Treatment with a PPAR-γ antagonist attenuated the inhibitory effects on vascular calcification observed in smAT2-Tg mice fed an adenine and high-phosphate diet. Our results suggest that AT2 activation represents an endogenous protective pathway against vascular calcification. Its stimulation may efficiently reduce adverse cardiovascular events in patients with chronic kidney disease.